Molecular cloning and expression profile of snow trout GPDH gene in response to abiotic stress.
Glycerol-3-phosphate dehydrogenase (GPDH) gene possibly plays a key role for cold acclimation process in snow trout during winter months when water temperature goes down to 4-5 °C. In this study, 1,012 bp nucleotide fragment of GPDH gene was obtained from two snow trout species (Schizothorax richardsonii and S. niger; family: Cyprinidae), distributed in several Himalayan rivers. The gene encoded a protein of 334 amino acids. The encoded protein sequence was very similar to GPDH of Danio rerio (94.36 %) using BLASTx searches. In S. richardsonii the qRT-PCR showed highest expression in muscle tissue followed by liver and also revealed 19 fold gene expression in liver tissue under cold (5 °C) in comparison with warm (15 °C) condition. The elevated expression levels of GPDH cDNA on cold treatment furthermore suggest that GPDH plays a role in stress related responses in S. richardsonii. The phylogenetic analysis showed that the two snow trout species GPDH share the same clade with characterized GPDHs from other teleost fishes suggesting a common evolutionary origin and a similar catalytic function. In addition, the Ka/Ks ratios of these sequences suggested that they are under purifying selection. Moreover, the expression profile of GPDH gene among co generic species of genus Schizothorax showed that GPDH cDNA expression was highest in S. richardsonii and lowest in S. esocinus which gives an indication of species specific adaptation in relation to different geographical areas.